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The Inhibitory Effects of Chloroform Fraction Extracted
from the Dandelion (Taraxacum platycarpum D.) against
Lactic Acid Bacteria and Yeast Related to Kimchi Fermentation

Jin-Hee Kim and Mee Ree Kim*
Department of Food and Nutrition, Chungnam National University

This study was conducted to investigate the effects of solvent extracts from medicinal plants on the fermentation
of kimchi. Five microorganisms related to kimchi fermentation were selected and the antimicrobial activities of
solvent fractions from medicinal plants were investigated. The chloroform fraction from the methanol extract of
dandelion (Taraxacum platycarpum D.) exhibited inhibitory activity against five strains such as Lactobacilli plan-
tarum, Lactobacilli brevis, Leuconostoc mesenteroides, Enterococcus faecalis and Saccharomyces cerevisiae. The
chloroform fraction from the methanol extract of Dandelion inhibited the growth of E. faecalis and Leu.
mesenteroides at the concentration of 80 mg/mL. Scanning electron micrographs of Leu. mesenteroides and E.
Jaecalis treated with chloroform fraction 80 mg/mL exhibited morphological changes, including 1rregularly con-

tracted cell surface.
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Pediococcus cerevisiae, Enterococcus faecalis 5 5% ©] 231
BEAC}. Leuconostoc mesenteroides$t Enterococcus faeca-
lisee Bax7]0l 2ol NS, 53| Leuconostoc mesenteroi-
dese F2t3 COE A HAXYEES sl &
714 R AFAA 7148 N ASE IAsks 59
Z83% 98 3, 437 o|F7AE EXETID. F7]
O|ZX2E] Lactobacilli plantarum, Lactobacilli brevis7} A<
Aol BAslH, B3] Lactobacilli plantarums A& E7]
of et} XAl 2o Aol Qe Aoz gEAA 8]
o AReA ByE g2 2= vFAX A Saccharomyces
cerevisiae 52 23Fe] ARE ETHIE vl oW ®W
74 AR vXe 9L daT|e AP Esd] &
Hg2 X9 A3}e} B de 2Asa B EATC,

HEel B3 2 WAL WA B0z 3 A9 HE )
AEE ABATAL F4S AANNY) Peted e 3
5 PHEC AHeHLIOY 2HAEY A B o
Hezd 32 1 AT AR AFRL gl FAeh
el olf el Aol FalF AT YA nER

o|T8 sigro] A3 HaskAl =HUTE wEkA HAE &

Aoz FdERD AT 2Fol9 o] gl A’ A77t
gretA AP Yo 2 Ao A8 AR 2F
%9 (Taraxaci Herba)& &4 (Taraxacum platycarpum D.)*}
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Table 1. List of medicinal plants used for antimicrobial activity.

Korean . .

name English name Botanical name
A At Cassiae torae semen Cassia tora
712k Lycium Fruit Lycium chinense MILLER
=23} Lonicerae flososs Lonicera japonica
274 Platycodi radix gl:tgz%ignoirfgd florum A.
& Rhei Ndulati thizoma  Rheum palmatum
LLRASRSS Imperatae rhizoma Imperata cylindrica
uy zhok Paeoniae radix Paeonia albiflora
) 2] Angelicae radix Angelicae dahuricae
AR} Crataegi Fructus Crataegus pinnatifida
Aok Dioscoreae radix Dioscorea batatas
289 Ginkgo Maidenhairtree  Ginko biloba
A Taraxaci herba Taraxacum mongolicum
HEZ Rubi Fuctus Robus coreanus
=ty Moutan radicis cortex  Paeonia suffruticosa
A 25 Lycii Cortex radix Lycium chinense MILLER
=FUF  Japanese Elm Ulmus davidiana
ol s Codonopsitis radix Codonopsis pilosa
u = Atractylodis Maephala At(actqudes macrocepfala

koidzumi

E3p ?;gig;;g?;lhs Citrus tangerina
qFx Acori rhizoma A corus graminens Soland
S Japanese Pepper Zanthoxylum pipertum
%3 Carthami Flos Carthamus tinctorius
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ARBEE # HiX|

B Ay ARRS aFe 2" YHF F Enterococcus
faecalis 1 T3 F4# 3 F 2 ER 1 T2 AHEE9eH
(Table 2), o AHSHIAZE E faecaliss= brain heart infusion
broth(Difco), k-2 lactobacilli MRS broth(Difco), &=+
YM broth(Difco)s 22 AH8-3tATH

gy &8
A A ALESE FFE slanto)] W #F 1WE
o|Z ztzt FHsle 10mL IS WAl HEslar, 30°CH) A
18~244]7F wioksted ARgSlith. A AlE-§ HI|A) 2
ZAe ZHte] ASuAZ 979 7154 WAS petridishol
15mlA EF3le AT, FEFEMAE 2 SmL Al
Ao BTl dadt F, 4F AdT @FNEFE 4
L wEo] # FEE 660 nmollA FFE7} 030] H
A 3 FEEY) 0.1 mLE FFHoz2 Frisle & £¢43
& WX Y] EF3 H 12A SIANA 259 #A
T HAE e FE2ES H9R filter paper disc
(Toyo seisakusho, 8 mm)ol] YA F¥ FFAI7 T, F540)
E 3] e Bl v, HIhK] ®EHel| Fol LabAF)
3L WAT@C)NA 1AZE Fot 8% & 30°C incubator®l]
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8.5mLell & FAY 05mLy FE2EQ HY 05mle
7Fehal WaERE 10mle] HEES Ug, 30°ColAM = %3t
WA AAHoE nAEe AJAAEE spectrophotometer
(Ultrospec 3000 Pharmacia Biotech., England)E A18-3}e] &
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Table 2. List of treated microorganisms.

Gram positive bacterium Enterococcus faecalis KCTC 2011
Lactic acid bacteria Lactobacillus plantarum KCTC 3108
Lactobacillus brevis KCTC 3102
Leuconostoc mesenteroides  KCTC 3505
Yeast Saccharomyces cerevisiae KCTC 7904
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Table 3. Antimicrobial activities of water fraction from medicinal plants against selected strains of bacteria and yeast

N Clear zone on plate (mm)” Soluble Solid
Medicinal Plants ) ;
L. mesenteroides L. plan-tarum L. brevis E. faecalis S. cerevisiae  Content” (mg/disc)
HE A 0 0 0 0 0 0.18
T71 3 0 0 0 13 0 148
L3 0 0 0 0 0 1.00
o3 0 0 0 0 0 1.10
LA 0 0 0 0 0 1.20
uj z}pof 0 0 0 0 0 1.00
) 7] 0 0 0 0 0 0.80
ARA} 0 12 13 20 0 1.10
Akek 0 0 0 0 0 030
>3 0 0 0 14 0 0.60
39 0 0 0 0 0 0.30
B2EA 0 0 0 0 0 0.30
£y 0 0 0 0 0 0.90
A&7 0 0 0 0 0 0.50
EYUF 0 0 0 0 0 0.90
ot 0 0 0 11 0 1.70
wE 0 0 0 0 0 0.80
2y 0 0 0 0 0 1.40
A 0 0 0 0 0 0.20
] 0 0 0 0 0 0.50
%3} 0 0 0 13 0 0.80
YDiameter of clear zone (mm)
Zmg of soluble solid content of extract/disc
Table 4. Antimicrobial activities of chloroform fraction medicinal plants against selected strains of bacteria and yeast
Clear zone on plate (mm)” Soluble solid
Medicinl Plants content?
L. mesenteroides L. plantarum L. brevis E. faecalis S. cerevisiae mg/disc)
Azt 11 14 18 0 0 0.08
T71 A 0 0 0 0 0 0.80
F23 12 12 11 10 10 2.10
2R 13 14 18 12 10 0.06
ull g 2 0 0 9 0 0 0.06
uf z} ok 12 0 0 0 0 0.20
9 7] 15 12 15 10 0 0.30
AFA} 15 0 10 0 0 0.14
2ok 0 0 0 . 0 0 0.07
ek 13 13 9 11 16 03
¥y 15 0 0 17 0 0.10
252t 0 0 12 13 13 0.20
Ehy] 18 14 17 15 14 0.29
A Z1 0 0 0 0 0 0.10
LEUF 0 0 0 0 0 0.10
s 0 0 0 0 0 0.28
W= 12 13 13 12 9 0.40
=3 0 0 0 0 0 0.18
A E 15 16 18 14 11 0.10
z29 15 14 15 13 14 0.10
23} 0 0 12 11 0 0.15

DDjameter of clear zone (mm)
mg of soluble solid content of extract/disc
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Fig. 1. Inhibitory effect of chloroform fraction from the
dandelion on the selected strains of bacteria and yeast.
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Fig. 2. Growth inhibitory effect of chloroform fraction from the
dandelion against Enterococcus faecalis KCTC 2011.
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Fig. 3. Growth inhibitory effect of chloroform fraction from the
dandelion against Leuconostoc mesenteroides KCTC 3505.
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Fig. 4. Growth inhibitory effect of chloroform fraction from the
dandelion against Lactobacillus plantarum KCTC 3108.
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Fig. 5. Growth inhibitory effect of chloroform fraction from the
dandelion against Lactobacillus brevis KCTC 3102.
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Fig. 6. Growth inhibitory effect of chloroform fraction from the
dandelion against Saccharomyces cerevisiae KCTC 7904,
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Fig. 7. Scanning electron micrographs of Leuconostoc
mesenteroides KCTC 3505.

[A: Control B: Treated with chloroform fraction from the
dandelion (80 mg/mL)] (magnification: 20,000)
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Fig. 8. Scanning electron micrographs of Enterococcus faecalis
KCTC 2101.

[A: Control B: Treated with chloroform fraction from the
dandelion (80 mg/mL)] (magnification: 20,000)

oAl Leu. mesenteroides‘:‘ HiSF 241 Z7WA] dE2l0] 90%
AAHAOH, 1 F A FHE S oF 30% A HIAT
L. plantarume 9% 127774 95% A S Thr} 244] 74l
= 70%, T2NZlE 30% AA=AY. L brevise X34 &
ERIXE FYFEES TH wix oM witzrdE A
2 IS WA ko vk 24AZel= 35% 2T T2
Al E 30%E AsSach 239 FREXE RYFEE
o] H7FERI 7HA 717k AR X9 spada F el
R Leuc. mesenteroidesdl] T3+ A& 71918t AL
2 ARFHAY. AR S cerevisiaer EEEE ASAH =T}t
zZolE Yelle] 20 mg/mL o]3le] AFLdre 23]E A
& EXANZ O 80 mg/mLo A= 1287kl = 80%, 364
7kl 60% LT3 T2AIZME 35%E JERIdEdE, A%E
AN B FHo] giRT HlsiA FIEE olfe FE2E F
o] dHAGES JUdog o] &3AoR AlRATHO,

F EREIE LHFEEY % vAEY Fupas)

By
=
QL
X
£
QL
2
Y

= u. mesenteroides®t E. faecalis & -
Fo| Wt XFY FRREEE FEHER A3 A Az
37 2 dE27E Aoz #FAE A Fg 7,
Fig. 8¢t 2t AR Leu. mesentervidese= EEF E2&
EF FEEB0 mymLAHE By HETA)R] H¥H ¥
Boll BlsiA FARH] SAHAAY BpHHor 39

g BN, a2 FIH E faecalis= 7 FH T
HEEAT. & T2 e FEEA
o

ot

N

)

i xS
e
2

J

H EAo] Listera monocytogenes o3|
RAERgTh o)to] #Ale] HFehetH o
A ESY MxEure] g Eo YEEo] f&H
FA kit

ZE

i
e

P

2

oo of
2
S
gh
s
o
*
rﬂ
E
=
QL
ol
ﬂ
““%

Natgict 7 5 T84S A5 @_76 silon), E2uve ¥

3}

FE2ES 5 #F

Y

u. mesenteroidesSt S. faecalis®l|~]

=
Fa 27 JeElton, w5 848 E faecalise 80

mg/mLe] FEoA WY 24X7HA] FAo] A H AL

W, Leu. mesenteroides= B 24X7Y, L. plantarumes W 9%F
AR A E AT L brevise i%"é ZRRIE 2y
FEES T AN E E 9T B Zod ard
S. cerevisiaer= 20 mg/mL °©|3l9] AFToME 238 4
so] Alge] s As&Ago] oFstA vEhgth 23 2
2XE LQ%%E A2t Leu. mesenteroides®} E. faecalis
T e AR A A, ¢ 4 BT YH
Al ¥t Agol AFHIU

10.

gl
ro

.Mheen, T.I. and Kwon, T.W.: Effect of temperature and salt con-

centration on kimchi fermentation. Korean Sci. Technol. 16:443-
450 (1984)

.Byun, M.W.,, Cha, B.S., Kwon, J. H. Cho, H. O. and Kim, W.J.:

The combined effect of heat treatment and irradiation on the
inactivating of major lactic acid bacteria associated with kimchi
fermentation. Korean J. Food Sci. Technol. 21:109-114 (1989)

.Lee, C.W.,, Ko, C.Y and Ha, D.M.: Microfloral changes of lactic

acid bacteria during kimchi fermentation and identification of the
isolates. Kor. J. Appl. Microbiol. Biotechnol. 20:102-109 (1992)
Hwang, 1J., Yoon, E.J., Hwang, S.Y. and Lee, C.H.: Effect of K-
sorbate, salt-fermented fish and CaCl2 addition on the texture
changes of chineses cabbage during kimchi fermentation. Korean
J. Diet. Culture. 3:309-317 (1988)

.Lee, B.W. and Shin, D.H.: Antimicrobial effect of some plant

extracts and their fractionates for food spoilage microorganisms.
Korean J. Food Technol. 23:205-211 (1991)

Park, U.Y,, Chang, D.S. and Cho, HR.: Antimicrobial effect of
Lithospermi radix extract. J. Korean Soc. Food Nutr. 21:97-100
(1992)

. Klindworth, K.J., Davidson, D.M., Brekke, C.J., Brekke, A L. and

Branen, A.L.: Inhibition of clostridium perfringens by butylated
hydroxyanisole. J. Food Sci. 44:564 (1979)

.Lee, B.W. and Shin, D.H.: Screening of natural antimicrobial

plant extract food spoilage microorganisms. Korean J. Food. Sci.
Technol. 23:200-204 (1991)

. Kupchan, S.M., Britton, R.W., Ziegler, M.F, Sigel, C.W.:

Bruceantin, a New Potent Antileukemic Simaroubolide from Bru-
cea antidysenterica. J. Org. Chem. 38:178 (1973)

Kang, S.K., Sung, N.K., Kim, Y.D., Lee, J.K., Song, B.H., Kim,
Y.W. and Park, S.Y.: Effects of ethanol extract of leaf Mustard on
the growth of microorganisms. J. Korean Soc. Food. Nutr.
23:1014-1019 (1994)



566

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kim, MR., Mo, EK, Kim, JH., Lee, KJ. and Sung, C.K.:
Effect of hot water extract of natural plants on the prolongation
of optimal fermentation time of kakdugi. J. Korean Soc. Food
Sci. Nutr 28:786-793 (1999)

Mo, EK., Kim, JH., Lee, KJ., Sung, CK. and Kim, M.R.:
Extension of shelf-life of kakdugi by hot water extracts from
medicinal plants. J. Korean Soc. Food Sci. Nutr. 28:786-793
(1999)

Bae, K.H.: The medicinal plants of Korea. Kyu-hak Pub. Co.
p-515-516 (2000)

Lee, LS.: Utilization of medicinal herbs and domestical oriental
medicine. Galim Pub. Co. p.167-170 (1996)

Kim, T.J.: Korean resources plants. Seoul national university Pub.
Co. p.307-311 (1996)

Ahmad VU, Yasmeen S. Ali Z., Khan MA, Choudhary MI,
Akhtar F, Miana GA, Zahid M.: Taraxacin, a new guaianolide
from Taraxacum wallichii. J. Nat. Prod. 63:1010-1011 (2000)
Rudenskaya, G.N., Bogacheva, AM., Kuznetsova, A.V., Dunae-
vasky, Y.E., Golovkin, B.N. Stepanov, V.M.: Taraxalisin-a serine
proteinase from dandelion Taraxacum officinale Webb s.l. FEBS
letters 437:237-240 (1998)

Williams, C.A.: Flavonoids, cinnamic acids and coumarins from
the defferent tissues and medical preparations of Taraxacum offi-
cinale. Phytochemistry 42:121-127 (1996)

Kisiel, W., Barszcz, B.: Further sesquiterpenoids and phenolics
from Taraxacum offinale. Elsevier. 71:269-273 (2000)

20.

21.

22,

23.

24.

25.

26.

AFNEASEA A 33 AA 5 E (001)

Kim, K.H., Chun, HJ. and Han, Y.S.: Screenig of antimicrobial
activity of the dandelion extract. Korean J. Soc. Food Sci.
14:114-118 (1998)

Kim, K.H., Min, K.C. Lee, S.H. and Han, Y.S.: Isolation and
identification antimicrobial compound from dandelion. J. Korean
Soc. Food Sci. Nutr. 28:822-829 (1999)

Kim, SD., Kim, MH. and Kim, D.H.. Effect of dandelion
extracts on the growth of lactic acid bacteria and gas formation
from kimchi. Korean J. Postharvest. Sci. Technol. 7:321-325
(2000)

Choi, U., Shin, D.H., Chang, Y.S. and Shin, J.L: Screening of
natural antioxidant from plant and their antioxidative effect.
Korean J. Food Sci. Technol. 24:142-148 (1992)

Takasaki, M.; Konoshima, T., Tokuda, H., Arai, Y., Shiojima, K.,
Ageta, H.: Anti-carcinogenic activity of Taraxacum plant. Biol.
Pharm. Bull. 22:602-605 (1999)

Jeong, J.Y., Chung, Y.B., Lee, C.C., Park, S.W., Lee, C.K.: Stud-
ies on immunopotentiating activities of antitumor polysaccharide
from aerial parts of Taraxacum platycarpum. Arch. Pharm. Res.
14:68-72 (1991)

An, E.Y, Han, J.S. and Shin, D.H.: Growth inhibition of Listeria
monocytogenes by pure compound isolated from extract of Morus
alba linne bark. Korean J. Food. Sci. Technol. 29:1236-1240
(1997)

2oo1d 1Y 159 A4



